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ITEM:

HEAT EXCHANGER, LIQUILR CoOLED GARMENT

FUNCTION: L
FROVIDES SooLING POR THE LIQUID CUSLED GARMENT WATER LOOPF. THEREZ*An= T
SABMENT LOOPRS DASSING THROUSH THIS HEAT EXCHANGER.

FAILURE MODE: _ N
. INTERMNAL LEAKAGE, WQL TO WCL

CAUSE(S) :
MECHANICAL SHOCX, VIBRATION, CORRDSION

EFFECT(S} OM:
(A)SURSYSTEM (B} INTERPACES (CIMISSION (D) CREW/VERICLE

(A} TRANSFEIR OF COOLANT FROM ONE WATER LOOP TO THE OTHIR UNTIL PREIESUR:
IN BOTH LOOQPS IS EQUALIIELD.

(B) N& EFFECT,. ..
(C} POSSIBLE EARLY MISSION TERMINATION FOR FIRST FAILURE.

(D} SECOND ASSASCIATED FAILURE ([LEAMACE OF ONE WATER SOOQLANT LoOP) WILL
CAUSE LOSS OF ALL CARIN COOLING AND MAY RESULT IK LOSS OF CREW/VEHICLE.

DISPOSITION & RATICHALE: )
{A)JCEEIGH (B)TEST {C)INSFECTION (D}PAILIRE RISTCRY ([E)OPERATIONAL ULIE

(A} DESIGH
HEAT EXCHANGER IS A CRES BRAZED/WELLED PLATE-FIN ASSEMALY. THE HEAT
TRAHMEFER FLUID IS A HIGCH PURITY/LOW GWYGEN CONTENMT WATER AMND THE svysTEM
CONTAINE A 10/25 MICRON FILTER. SYSTEM COMPONENTS AND SEALS ARI SELEZT
TO BE COMFATIBLE WITH WATER AND ALCCHOL. TEE FPIN GEOMETRY IS 0.520
INCHES IN HEIGHT ANMNLD 0.00Z2 INCHES THICK WITH 32 FINS FER INCH.

(%} TEST
ACCEPTANCE TEST = FRODF FRESSURE TESTED AT 136-135 PSIG FOR § MINUTES.
ALLOWABLE INTERNAL AND EXTERMAL GHE LEAKAGE RATE OF 3.2 X 10 EXP =5 5CC

HAXIMUM AT 30 FSIG. ALLOWABLE PRESSURE CROP COF 2.1 PST MANIMUM AT 950
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QUALTFICATION TEST = QUALIFIID FOR STRESS AND LIFE BY ANMLYSIS AND A-So
BY SIMILARITY TO TR GSE HEAT EXCHANGER. OQUALITTED FOR VIBRATISN AND
SHOUCK BY SIMILARITY TO GS5E WIAT EXCHANGER. SUBJECTED TO FANDCGM UIgsa~T"

4 SPECTRUM ZNVELOPE OF 20 TQ .0 HZ INCREASING AT & DR/OCTAVE TG 0.o07=
GE¥2/H7, CONSTANT AT 0,075 Qee2/HZ FROM BO T{ 700 HZ, DECREARSING AT £
DB/OCTAVE FROM 700 TO 1000 HZI FOR 48 MINUTES PER AXIS IN THREE cCRTHOOON.
AXES. DESIGK SHOCK = THREE TERMINAL SAWTOOTH PULSEE OF 20 G PTAK
AMPLITUDE AND 1} M3 DURATION APPLIED IN BOTH DIRECTIONS ALONG EACE OF
THREL ORTHOGOMNAL AXES,

IN-VIRICLE TESTING =~ SYSTEM LEAK TEST IS5 PERFORMED AT 85 = 85 PeIs, g
Co/MIN MAX LEAKAGE, LOOFS ARE SERVICED WITH A DELTA OF APPRCXIMASE-Y 1
BETWEEN THEIR ACCUMULATCOR QUANTITIES TC ENABLE DETECTION GF INTER-SCD
LEAXAGE.

CMRSD -~ LOGPE ARE SERVICED WITH A DELTA OF APFROXIMATELY 10% SETWELIY
THEIR ACCUMULATOR QUANTITIES TO ENABLE DETECTION OF INTERLOGP LEMMASE.
FUMPF QUT PRESSURE AND ACCUMULATOR QUANTITY ARE MONITORED SONTINUGUSLY
WHEN THE VEHICLE 15 FONIRED UF DURING EACH TURNARCUND. WATER IS S5:iMmiT
PER SPEC SE-5-0Q073 DURING SERVICING.

{€) INSPESTION .

RECEIVING INSPECTIONM
RAW MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERIFIED By
INSPECTIAN. PARTS PROTECTION IS VERIFIED BAY INSPECTICH

COHTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSFECTICH.
CONTAMINATION CONTROL PLAN IS VERIFIED BY INSPECTION. GCONTAMINATICN
CONTROL PROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTICN.

ASSEMELY  THSTALLATTION ”
MANUFAST!2ING, INSTALLATION AND ASSEMBLY CPERATIONS ARL VERITIED 3Y
INSPECTIZN. SHEET METAL PARTS ARE INSPECTED AND VERIFIED BY INSPECTIGN
SURFACE FINISHES VERIFIED BY INSPECTION. DIMENSICNS VERIFITD BY
IHSPECTION

CRITICAL PROCESSER
WELDING IS VERIFIED BY INSPECTION. ALL WELDS ARE STRESS RELITVES AFTIR
WELDING, WERIFIED BY INSPECTION. BRAZING IS5 VERIFIED BY INSZECTION.

HORDESTRUCTIVE EVALIATICN

HEADER WELDS TO THE TUBES ARE PENETRANT AND X-RAY INSPECTED., QTHER
WELDE (MOUNTING PADSE AND HEADER WELDS TD TEE CORES) ARE PENETRANT AND
10X MAGNIFICATION VISUALLY INSPECTID. BRAIES ARE VERIFIXD BY FREOF AND
LEAK TXSTE.

TESTING .
INSPECTION VERIFIES THAT RESULTS OF ACUEPTANCE TESTING AND FLOWERATES ,-“
WITHIN SPECIFIED LIMITS.
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HANDLING/PACEAGTHG
FANDLING AND PACKAGING REQUIREMENTES VERIFIED BY INSPECTION.

(D) PAILURE EISTORY
MO FAILURE HISTORY AFPLICABLE TO T TERNAL LEAKAGE, WCL TO WCL FALLTRE

MODE. THE LCG HEAT EXCHANGER HAS JUCCESSFULLY FERFORMID WITHOUT FAITURZ
THROUGHE THE DURATION OF THE SHUTTLE PROGRAM,

(X) OPERATICNAL USE
TBS .

K
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